Searching PAJ 



1/2 v 



PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : / 09-178929 
(43)Date of publication of application : 11.07.1997 



(51)lnt.Cl. 




G02B 5/20 
B41J 2/21 
G02F 1/1335 




(21)Application number 1 


07-338581 


(71)Applicant 


: CANON INC 


(22)Date of filing : 


26.12.1995 


(72)Inventor : 


SHIODA AKINORI 






SHIBA SHOJI 








HIROSE MASAFUMI 








KASHIWAZAKI AKIO 



(54) COLOR FILTER AND LIQUID CRYSTAL DISPLAY DEVICE AS WELL AS THEIR 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain color filters which 
satisfy the requirement for heat resistance, solvent 
resistance, resolution, etc., and have high reliability by 
exposing a substrate formed with a compsn. layer to an 
atmosphere of a specific solvent, then coloring the 
substrate. 

SOLUTION: A resin compsn. which is curable by 
photoirradiation or combination use of photoirradiation 
and heating and is thereby degraded in ink absorptivity is 
applied on the glass substrate 2 formed with a black 
matrix 1 to font the resin layer 3. The resin layer 3 of 
the parts subjected to light shielding by the black matrix 
1 is exposed in patterns by using a photomask 4 to 
partly cure the resin layer 3 and to form the regions 5 
(non-colored regions) where ink is not absorbed. The 
substrate 2 formed with the resin layer 3 is exposed to 
the atmosphere of the solvent which has affinity to ink 
and improves the wettability of the resin layer 3 with ink. 
Colored ink parts 7 are thereafter formed by imparting 
ink of respective colors R, G, B thereon by using an ink jet head 6. The resin compsn. is 

cured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The constituent layer to which it has ink absorptivity and the ink absorptivity 
of the optical exposure section falls according to concomitant use of an optical exposure 
or an optical exposure, and heat treatment on the substrate equipped with the 
protection-from-light section and the light transmission section is formed. The process 
which makes the part on the protection from light section of this constituent layer ** 
ink nature according to concomitant use of an optical exposure or an optical exposure, 
and heat treatment, gives a coloring agent (ink) to said light transmission section by the 
ink jet method, and is colored it, In the manufacture approach of a color filter of having 
the process which stiffens this colored constituent layer The manufacture approach of 
the color filter characterized by coloring after being exposed to the ambient atmosphere 
of a solvent (exposure solvent) of there being said ink and compatibility in advance of 
coloring by said ink jet method about the substrate with which said constituent layer 
was formed, and raising the in KUNURE nature of said constituent layer. 
[Claim 2] On the substrate equipped with the protection-from-light section and the light 
transmission section, have ink absorptivity and the constituent layer in which the ink 
absorptivity of the optical exposure section goes up according to concomitant use of an 
optical exposure or an optical exposure, and heat treatment is formed. The process 
which makes the part on the light transmission section of this constituent layer ** ink 
nature according to concomitant use of an optical exposure or an optical exposure, and 
heat treatment, gives a coloring agent (ink) to said light transmission section by the ink 
jet method, and is colored it, In the manufacture approach of a color filter of having the 
process which stiffens this colored constituent layer The manufacture approach of the 
color filter characterized by coloring after being exposed to the ambient atmosphere of a 
solvent (exposure solvent) of there being said ink and compatibility in advance of 
coloring by said ink jet method about the substrate with which said constituent layer 
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was formed, and raising the in KUNURE nature of said constituent layer. 
[Claim 3] The constituent layer to which it has ink absorptivity and the ink absorptivity 
of the optical exposure section falls according to concomitant use of an optical exposure 
or an optical exposure, and heat treatment on the substrate equipped with the 
protection-from-light section and the light transmission section is formed. The process 
which makes the part on the protection-from-light section of this constituent layer ** 
ink nature according to concomitant use of an optical exposure or an optical exposure, 
and heat treatment, gives a coloring agent (ink) to said light transmission section by the 
ink jet method, and is colored it, In the manufacture approach of a color filter of having 
the process which stiffens this colored constituent layer The manufacture approach of 
the color filter characterized by being exposed to the ambient atmosphere of a solvent 
(exposure solvent) of there being said ink and compatibility about the substrate with 
which said constituent layer was colored, and raising the in KUNURE nature of said 
constituent layer after coloring by said ink jet method. 

[Claim 4] On the substrate equipped with the protection-from-light section and the light 
transmission section, have ink absorptivity and the constituent layer in which the ink 
absorptivity of the optical exposure section goes up according to concomitant use of an 
optical exposure or an optical exposure, and heat treatment is formed. The process 
which makes the part on the light transmission section of this constituent layer ** ink 
nature according to concomitant use of an optical exposure or an optical exposure, and 
heat treatment, gives a coloring agent (ink) to said light transmission section by the ink 
jet method, and is colored it, In the manufacture approach of a color filter of having the 
process which stiffens this colored constituent layer The manufacture approach of the 
color filter characterized by being exposed to the ambient atmosphere of a solvent 
(exposure solvent) of there being said ink and compatibility about the substrate with 
which said constituent layer was colored, and raising the in KUNURE nature of said 
constituent layer after coloring by said ink jet method. 

[Claim 5] Said exposure solvent is the manufacture approach given in claim 1 whose 
solubility parameter is ten or more thru/or any 1 term of 4. 

[Claim 6] The manufacture approach according to claim 1 to 5 of performing exposure to 
said exposure solvent for 2 to 600 seconds. 

[Claim 7] The color filter manufactured by the approach according to claim 1 to 6. 
[Claim 8] The liquid crystal display with which it has the substrate which counters a 
color filter and this filter according to claim 7, and the liquid crystal compound is 
enclosed among both substrates. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to Hie manufacture approach of a color 
filter of having used especially the ink jet record technique, about the manufacturing 
method of the color filter used for the color liquid crystal display used for color television, 
mounted television, a personal computer, a pachinko play base, etc. 
[0002] 

[Description of the Prior Art] In recent years, it is in the inclination which the need of a 
liquid crystal display increase-increases with development of a personal computer, 
especially development of a portable personal computer. To it, for the further spread, a 
cost cut is required, and the demand to the cost cut of a color filter with specific gravity 
heavy in cost is increasing especially. However, the method of being generally satisfied 
with a Prior art of the various properties required of a color filter is not established. 
[0003] Below, each manufacture approach of the color filter known conventionally is 
explained. 

[0004] The approach mentioned to the 1st is a staining technique. After a staining 
technique forms first the layer of the water-soluble polymeric materials which are 
ingredients for dyeing on a glass substrate and carries out patterning of this to a 
predetermined configuration according to a photolithography process, it obtains the 
pattern which was immersed in the dyeing bath in the obtained pattern, and was 
colored. The color filter layer of R, G, and B is obtained by repeating this 3 times. 
[0005] The 2nd approach is a pigment-content powder method, and is taking and 
changing to a staining technique in recent years. This approach forms first the 
photopolymer layer which distributed the pigment on a substrate, and obtains a 
monochromatic pattern by carrying out patterning of this. The color filter layer of R, G, 
and B is obtained by furthermore repeating this process 3 times. 

[0006] There is an electrodeposition process as the 3rd approach. This approach is 
patterning **** about a transparence substrate on a substrate first. Next, it is 
immersed in the electropainting liquid into which it went, such as a pigment and the 
resin electrolytic solution, and the 1st color is electrodeposited. This process is repeated 
3 times, the coloring layer of R, G, and B is formed, and it calcinates at the end. 
[0007] As the 4th approach, a thermosetting resin layer is made to distribute a pigment, 
and after distinguishing R, G, and B by different color with by repeating printing 3 
times, a coloring layer is formed by carrying out heat curing of the resin. Moreover, it is 
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common to form a protective layer on a coloring layer also in which approach. 

[0008] The point common to these approaches is repeating the same process 3 tunes, in 

order to color three colors of R, G, and B, and becoming cost quantity. Moreover, it has 

the problem that the yield falls, so that there are many processes. Furthermore, m an 

electrodeposition process, since *e pattern configuration which can be formed is limited 

with the present technique, it is inapplicable to TFT. Moreover, since definition of print 

processes is bad, the pattern of a fine pitch cannot be formed. ^ 

, i „f tp«W-7«>205A JP63-235901,A, JP,63-294503,A, 

[0009] There is a proposal of JF,5b 7ozuo,.a, or,oo *o 

JP,1-217320,A, JP.4- 123005, A, etc. as the manufacture approach of the color filter using 
an ink jet in order to compensate these faults. Unlike said conventional approach, these 
inject the coloring liquid (henceforth ink) containing each color of R, G, and B by the 
nozzle to a filter base plate. Since according to this approach of being the tiling in which 
dry this ink on a filter base plate, and a coloring layer is made to form each pigmented 
layer of R, G, and B can be formed at once and futility does not arise in the amount of 
the coloring liquid used further, either, effectiveness, such as improvement in large 
productivity and a cost cut, can be acquired. 

[0010] , _ , 

[Problem(s) to be Solved by the Invention] However, by the ink jet method, when it 
1S es mat the impact location where an ink dot is small shifts from the place in which 
lg inal should be located etc., there is a problem that the light transmission section is 
not fully colored. 

[0011] Then, the purpose of this invention satisfies the requirements in thermal 
resistance, solvent resistance, resolution, eto., and is to offer the liquid crystal display 
which gives tiie outstanding image carrying the approach of manufacturing a reliable 
color filter, the good color filter manufactured by the approach, and such a color filter. 

[0012] .' , 

[Means for Solving the Problem] The above-mentioned purpose is attained by the 

following this inventions. 

[0013] Namely, this invention forms the constituent layer to which it has ink 
absorptivity and the ink absorptivity of the optical exposure section falls according to 
concomitant use of an optical exposure or an optical exposure, and heat treatment on 
the substrate equipped with the protection from hght section and the light transmission 
section The process which makes the part on the protection from light section of this 
constituent layer ** ink nature according to concomitant use of an optical exposure or 
an optical exposure, and heat ti-eatment, gives a coloring agent (ink) to said light 
transmission section by the ink jet method, and is colored it, In the manufacture 



arises 
ori 



4 



JP09-178929 



h of a color filter of having the process which stiffens this colored constituent 

™:z broach :< *. ^ by -« *** 

ToseTu, the anihient atmosphere of a solvent (exposure solvent of there being sard 

„ith which said constituent layer was formed, and raising the in KUNURE nature 
said constituent ,ayer is offered ^ ^ 

[0014] Furthermore, this invention has ink absorptivity 

the protection-from-light section and the light transmission secOon Form the 
ZsZent layer in which the ink absorptivity of the optical exposure section goes up 
Tc 2g I <—nt - of an optical exposure or an optical exposure, and hea 
ttealnt and the part on the light transmission section of this constant layer is 
- nature according to concomitant us, of an optica, exposure or an 
Tpta, ensure, and heat treatment. In the manufacture approach of a color filter of 
7 I Z process which gives a coloring agent (ink) to said light transmission section 
1 7ZZ rmTtTod, and is colored and the process which sfcffens this colored 
I^ulCThe manufacture approach ofthe color filter characterized by coloring 
TfteT ng Zosed te the ambient ensphere of a .Went (exposure "f there 
^g sai/ink and compatibility in advance of coloring by said ink iet method aW*e 
sublte with which said constituent layer was formed, and rauung the in KUNURE 
nature of said constituent layer. 

IDOrt Furthermore, this invention forms the constituent layer te wh ch it has ink 
2 ptivity and the ink absorptivity of tf. optical exposure section fans according to 
I— use of an optica, exposure or an optica, —^"^ 
the substrate equipped with the protection-from-light section and the hght tt ansm.s»on 
! Xn The proces! which makes the part on the protection-from-light section of ftis 
Z tuent Jyer - ink nature according te concomitant use of „ 
an optica, exposes, - ^ — —re 

r^:"^ :;:rthe — — — - — <~ 

a^The manufacture approach ofthe color filter characterised by being exposed to ft. 
alb ent atmosphere 0, a solvent (exposure solvenO of there being said ink and 
"mobility about the substrate with which said constituent layer was coiored, and 
™Hg the I KUNURE nature of said constituent layer after coloring by said ink ,et 

»urftermore, this invention has ink ab«,rptivity on the substrate equipped wift 
Z Protection-from-light section and the ,ight transmission ^ Form the 
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constituent layer in which the ink absorptivity of the optical exposure section goes up 
alls to concomitant use of an optical ensure or an optical exposure, and he 
Ztment and the part on the light transmission section of to constituent layer .s 
« ink n Ire accordrng ,0 concomitant use of an optica, exposure or an 

rz :",rr i: whih *, r - 

nUltC The manufacture approach o, tire color fil te r characterized hy bemg 
ex; rihient atmosphere of a solvent (exposure solvent) of there being sar 

Ta^Lmpatibnity about tire substrate with which sard constituent layer was CO ored, 
in KUMURE nature of said constituent layer after co,oring by sard ,nk 

Cnnl manufacture approach of these this inventions, sard exposure solvent has 
Talll; who. solubility pa— is ten or more, and it is desirable » perform 

: p tt Td :u> -* - is enci ° amo ° 8 
rr T tr^rtne - ^^^^^^-^ 

■11 for a non^lored partnot to ^uce ^ I 
™w filtpr of this invention by making the perimeter ux 

"lent atmosphere in the part which should serve as a pixel in front of ,nk 

coloring or in the back. 

Sediment of tire Invention] -owe tire ^^^^ 

j nf the configuration of the color falter oi tnis 

filter in this invention, and one example oi tue conng 

invention is shown. ^lucency is desirable as a 

[0021] In this invention, although the substrate o 

TstL and a glass substrate ,s generaUy used, when usrng .t as a co.or flter for 
Wd trysta, if it has need properties according «, the apphcation, such as 
«n^ and a mechanical strength, it will not he hmited to a glass substrate^ 
S (a) expresses the glass substrate 2 e,„.pped with tire black matnx 

10022] Uiasim*-L v orotection-from Ught section. The 

whirh are the light transmission section 9 and tne proreo 

exposure or an optical exposure, and heating, anu 



6 



JP09- 178929 



the substrate 2 with which the black matrix 1 was formed is applied, it prebakes if 
needed, and the res* layer 3 is formed ( daadaU &»• The. ***** of ™^ 
such as a spin coat, a roll coat, a bar coat, a spray coat, and a DIP coat, can be used for 
formation of the resin layer 3, and it is not especially limited to it. 

[0023] The resin layer of the part shaded by the black matrix 2 next, by carrying out 
pattern exposure beforehand using a photo mask 4 The field 5 (non-coloring field) which 
is made to harden a part of resin layer, and does not absorb ink is formed ( to^ 
1 GO), the ink of each color of R, G, and B is given using the ink jet head 6 after that 
(drawingj,(e)), and ink is dried if needed. 

[0024] What has opexnng for stiffening the protection-from-light part by *. black 
matrix as a phote mask 4 used in the case of pattern exposure is used. Under he 
present circumstances, in order to prevent the color omission of the coloring agent ux the 
part which touches a black matrix, it is required to give comparatively much ^ 
Therefore, it is desirable to use the mask which has opening narrower than the wxdth of 
face (protection from light) of a black matrix. 

[0025] As ink used for coloring, it is possible to use a color system and a pigment system, 
and liquefied ink and solid ink are usable . 

[0026] If it has ink receptiveness and can harden as a resin constituent winch is used by 
this invention and which can be hardened by one [ at least ] processing of concomitant 
use of an optical exposure or an optical exposure, and heating, either will be usable and 
a cellulosic or its denaturation objects, such as acrylic resin) epoxy resin; sihcon tree 
resin; hydroxypropylcellulose, hydroxyethyl cellulose, methyl cellulose, and a 
carboxymethyl cellulose, etc. will be mentioned as resin. 

[0027] In these resin, in order to advance crosslinking reaction with Ught ^ hght, and 
heat, it is also possible to use a ****** agent (cross linking agent). As a agent, 
dichromate, a bisazide compound, a radxcal system initiator, a cation system untiator, 
an anion system initiation initiator, ete. are usable. Moreover, these photoinitiators can 
be mixed or it can also be used combining other sensitizers. In addition, in order to 
promote crosslinking reaction, you may heat- treat after an optical exposure. 
[0028] The resin layer containing these constituents is very excellent in thermal 
resistance, a water resisting property, etc., and can bear enough the elevated 
temperature or washing process in a back process. 

[0029] the so-called bubble jet type or piezoelectricity which used the electric 
thermal-conversion object as an energy generation component as an ink jet method used 
by this invention - the piezo jet type using bamboo etc. is usable, and coloring area and 
a coloring pattern can be set as arbitration. 
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[0030] This invention sets like 1 operative condition, and exposure to a solvent performs 
the controlled atmosphere of the circumference of a substxate before coloring. It carries 
out by putting in a substrate and the solvent (exposure solvent) used for a controlled 
atmosphere into the container ( drawing 2 showing the example of a desiccator) divided 
into two-layer as an approach of performing such a controlled atmosphere as shown, for 
example in dewing 2 . Here, although carried out using the desiccator, it is not limited 
to this. Moreover, the container does not necessarily need to be divided into two-layer 
and the gas by which the steam of a solvent was contained in the substrate by the air 
nozzle etc. may be sprayed directly. 

[0031] Although the exposure period to such an exposure solvent can be set up suitably, 
it may be 2 - 600 seconds preferably. 

[0032] As an example of the ink used for this invention, and an affinitive solvent, 
although organic solvents, such as isopropyl alcohol, methyl alcohol, etixyl alcohol, a 
butanol, a glycerol, a cyclohexanol, ethylene glycol, diacetone alcohol, ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, benzyl alcohol, an acetone, a 
methyl ethyl ketone, a cyclohexanone, gammabutyrolactone, epsilon caprolactam, and 
N methyl pyrrolidone, are used suitably, it is not limited to these. 

[0033] It is desirable for a solubility parameter to be ten or more in the solvent which 
tfcere is parent ink nature which can be used for such this invention, and raises the 
NURE nature of ink. 

[0034] Moreover, although the example by which the black matrix was formed on the 
substxate in dmmfliU is shown, even if formed on a resin layer after [ after a black 
matrix's forming the resin constituent layer which can be hardened ] coloring, there is 
especially no problem and the gestalt is not limited to what was shown here. Moreover, 
although *e approach of forming a metal tinn film by the spatter or vacuu 
evaporation) on a substrate, and carrying out patterning according to a FOTORISO 
process as the formation approach or die approach of carrying out patterning of the 
photosensitive black resin is desirable, it is not limited to these. 

[0035] Subsequently, according to concomitant use of an optical exposure or an optical 
exposure, and heat treatment, the resin constituent which can be hardened is stiffened 
and a protective layer 8 is formed if needed ( dxa*ing_l (£)). It is usable, if it can form, 
using the 2nd resin constituent a photo-curing type, a heat-curing type, or 
light and heat concomitant use type as a protective layer 8, or it can form by vacuum 
evaporation or the spatter using an inorganic material, it has the transparency at *e 
time of considering as a color filter and a subsequent ITO formation process, an 
orientation film formation process, ete. can be borne enough. 
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[0036] Furthermore, as another gestalt in the manufacture approach of the color filter of 
this invention, the resin constituent to which the ink absorptivity of the exposure 
section goes up according to concomitant use of exposure or exposure, and heat 
treatment is applied on the substrate with which the black matrix was formed, and 

there are some which form a resin layer. 

[0037] in that case, as an example of a presentation of the coating ingredient into winch 
the ink absorptivity of an optical exposure part goes up according to concomitant use of 
the optical exposure or the optical exposure used, and heat treatment The system which 
specifically uses the reaction by chemistry magnification is desirable. As base material 
resin The hydroxy! group of cellulosics, such as hydroxypropylcellulose and 
hydroxyethyl cellulose, for example, the thing blocked with esterification of acetylation 
ete (for example, compound of a cellulose acetate system etc.), The hydroxyl group of 
giant-molecule alcohol, such as polyvinyl alcohol, and tnose derivatives Moreover, or 
example, the thing blocked wife esterification of acetylation ete. (for example^ 
compound of a polyvinyl acetete system ete.), Moreover, although what blocked novolak 
resin such as a cresol novolak, PORIPARA hydroxystyrene, and the hydroxyl group of 
tho» derivatives for example, by the trimethylsilyl radical is used, of course, xt is not 
limited to these. 

[0038] Moreover, what has opening for exposing the part which is not shaded by the 
black matrix as a photo mask 4 in the case of pattern exposure is used^ Under the 
present circumstances, in order to prevent the color omission in the part winch touches 
a black matrix, when it takes into consideration that it is necessary to carry out the 
regurgitation of more ink, it is desirable to use the mask which has opening larger than 
the protection-from light width of face of a black matrix. Or you may expose directly 
from a different field [ in which a resin layer is prepared 1, and field side. 
[0039] Next, a substrate and an exposure solvent are put in into the container divided 
into two-layer as shown in dr™^ , and the controlled atmosphere by the exposure 
solvent of the circumference of a substrate is performed before colormg. 
[0040] Each color of R, G, and B is colored using the ink jet head 6 after that ( diaHBUU 
(e)), and ink is dried if needed. 

[0041] Subsequently, the coating ingredient colored by performing optical exposure, 
heat treatment, or an optical exposure and heat treatment is stiffened, and a protective 
layer is formed if needed ( drawing 1 (OX 

[0042] As another embodiment of the manufacture approach of this invention, exposure 
to an exposure solvent is performed after the coloring in ink. About other conditions and 
procedures, it is the same as that of the case where exposure to a solvent is performed 
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before above-mentioned coloring. 
[0043] 

[Example] An example explains this invention concretely below. 

[0044] (Example 1) On the substrate with which the protectionfrom-light section was 
formed the spin coat of the acceptance layer with the water-color-ink absorptivity 
which consists of the polymer and txiphenylsuJfonium truffe RATO (photoiintiator) 
containing hydroxyemyl memacrylate was carried out to about 1.0 micrometers of 
thickness, and the resin layer was formed. 

[0045] Next, after exposing the resin layer by UV light of 40 mJ/cm2 using the photo 
maS k which has the protection-fromlight section larger than the light transmission 
section of a substrate and performing prebaking for 90 seconds at 120 degrees C. the 
black matrix section was made into ** ink nature, men, the container divided mto 
vertical two-layer ones - it put into the desiccator preferably. 

[0046] The container is divided into two-layer like drawing , a solubility parameter is 
11 44 and isopropyl alcohol with the infinite solubility to water puts [ it is kept at latm 
and 25 degrees C and ] the room in which a container is installed mto the lower part, 
and it can put now the substrate in which the resin layer was formed on the upper part. 
[0047] Although the desirable wire gauze made from stainless steel is used for the 
partition of the upper part and the lower part, if the steam of a lower solvent fully 
carries out aeration to the upper part, it will not restrict to this. 

[0048] Moreover, the container into which the substrate in which the resin layer was 
formed is put does not necessarily need to be sealed that the substrate should just be 
put to the steam of isopropyl alcohol. 

[0049] In the container which has been tins isopropyl alcohol ambient atmosphere, a 
substrate is put in for 1 minute and left. By the controlled atmosphere before such 
drawing (coloring), coloring coloring matter comes to spread enough into an exposure 

[^Furthermore, ink is given to between the walls on the substrate in which the 
black matrix layer was prepared by the ink jet method as shown in diawingA (i.e., the 
light txansmission section), and it is colored it. Moreover, CI AcxdRed 35 of a color 
system CI Acid Blue 9, and CI Acid Green 9 were used for the charge of a coloring 
matter of R and G which are used for the light transmission section of this invention, 
and B each color. 

[0051] By the ink jet, it ink-dried I 90 degrees C and ] for 10 minutes you to be after 
coloring and Sumiya, ranked second to the light transmission section, 230 degrees C 
and heat treatment for 30 minutes were performed, and the resin layer was stiffened. 
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[0052] Then, high pressure pure-water washing was performed, next the spin coat of the 
2 liquid type epoxy acrylate system heat-curing mold resin constituent was earned out 
so that it might become 1 micrometer of thickness, prebaking for 30 minutes was 
performed at 90 degrees C. and the protective layer 8 was formed. Subsequently, heat 
treatment for 60 minutes was performed at 230 degrees C, the protective layer was 
stiffened, and the color filter was produced. 

[0053] Thus, when the produced color filter was observed with the optical microscope, 
failures, such as a color omission and an irregular color, were not accepted. Moreover 
when the liquid crystal panel was produced and driven using this color filter,. high 
definition color display was possible. 

[0054] (Example 2) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
the color filter was produced like the example 1 except having used ethylene glycol with 
solubility [ as opposed to water in a solubility parameter ] infinite at 15.66. When the 
color filter which made such and was produced was observed with the optical 
microscope, failures, such as a color omission and an irregular color, were notobseryed. 
Moreover, when the liquid crystal panel was produced and driven using this color filter, 
high definition color display was possible. 

[0055] (Example 3) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
the color filter was produced like the example 1 by 14.50 except having used methyl 
alcohol wife infinite solubility [ as opposed to water in a solubility parameter ]. When 
the color filter produced by making it such was observed with the optical microscope, 
failures such as a color omission and an irregular color, were not accepted. Moreover, 
when the Uquid crystal panel was produced and driven using this color filter, high 
definition color display was possible. 

[0056] (Example 4) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
the color filter was produced like the example 1 by 12.78 except having used ethyl 
alcohol with infinite solubility [ as opposed to water in a solubility parameter ]. When 
the color filter produced by making it such was observed with the optical microscope, 
failures, such as a color omission and an irregular color, were not accepted. Moreover 
when the liquid crystal panel was produced and driven using this color filter, high 
definition color display was possible. 

[0057] (Example 5) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
the color filter was produced like the example 1 except the solubility parameter having 
used the butenol whose solubility to water is 20.0wt(s)% by 11.60. Thus, when the 
produced color filter was observed with the optical microscope, failures, such as a color 
omission and an irregular color, were not accepted. Moreover, when the Uquid crystal 
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panel was produced and driven using this color filter, high definition color display was 

[OoTsHExample 6) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
the color filter was produced like the example 1 except the solubility parameter having 
used the cyclohexanol whose solubility to water is 3.6wt(s)% by 10.15. When the color 
filter produced by making it such was observed with the optical microscope, failures, 
such as a color omission and an irregular color, were not accepted. Moreover, when die 
liquid crystal panel was created and driven using the color filter, high definition color 
display was possible. 

[0059] (Example 7) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
the color filter was produced like the example 1 by 16.99 except having used the glycerol 
with infinite solubility [ as opposed to water in a solubility parameter ]. When the color 
filter produced by making it such was observed with the optical microscope, failures, 
such as a color omission and an irregular color, were not accepted. Moreover, when the 
liquid crystal panel was produced and driven using the color filter, high definition color 
display was possible. 

[0060] (Example 8) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
the color filter was produced like the example 1 except having used pure water. When 
the color filter produced by making it such was observed with the optical microscope, 
failures such as a color omission and an irregular color, were not accepted. Moreover, 
when the liquid crystal panel was produced and driven using the color filter, high 
definition color display was possible. 

[0061] (Example 9) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
tie color filter was produced like the example 1 except having used the ink solvent of 
the presentation shown in the following which removed the color. ^ 
- Ethylene glycol 20% and isopropyl alcohol 10%, NMP 5% and water 65% [0062] Thus, 
when the produced color filter was observed with the optical microscope, failures, such 
as a color omission and an irregular color, were not accepted. Moreover, when the liquid 
crystal panel was produced and driven using the color filter, high definition color 
display was possible. 

[0063] (Example 10) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
the color filter was produced like the example 1 by 8.58 except having used 
hexamethylphosphoramide with infinite solubility [ as opposed to water in a solubility 
parameter ] When the color filter produced by making it such was observed with the 
optical microscope, compared with the case where it does not expose to the steam of a 
solvent there were few failures, such as a color omission and an irregular color. 
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Moreover, when the hcuid crystal panel was produced and driven using *e coior fi.ter, 

ZZ Z. T *e width of face of a Mac, matrix, pattern ensure of the resrn 
ZTof Opening part which it re not on a black ma«ix in the kght ex^s of ^ 

L> was earned out, and parent ^"^^ ^ ^ 
filtPr was produced by the same approach as an example 

lid h it such was observed w,th the optica! microscope, — such as 

Lor mixture color nonuniform^, and a color omission, were not accepted, 
triple 12) As a soivent in a desiccator, it rep.aced with isopropy. alcohol an 
TSZ was produced like the example 11 except ~d ethane ^ 
with soluhili* [ as opposed te water ,n , so.ubihty parameter ] >^'^™ 
the color filter which made such and was produced was observed wtth theopucal 
L failures such as a color omission and an irregular color, were not observed. 

hieh definition color display was possible. 

to^ (Example 13) As a solvent in a debater, it rep.aced „.<h propyl alcohol and 
filter was produced like the example 11 by 14.50 except havmg used methyl 
Inol wTinfin ,te eo.ubin* I as opposed te water fir a so.ubdity parameter ]. When 
r^filter produced by making ,t such was observed with the opfical nncroscope, 
^ sul as color olssion and an irregular co,or, were not accepted. Moreover 
l",uid crystal panel was produced and driven using this color filter, .ugh 

Tirir was produced like the example 11 by 12.78 except having used e*y. 
InTwith infinite soiubih* I as opposed te water in a so.ubi.ity parameter ]. When 
ttlor filter produced by making ,t such was observed w,th the opfca. microscope, 
fr Lh as a co.or omission and an irregular color, were 

In the Uouid crystal panel was produced and drrven using A. color filter, h,gh 

definition color display was possible. ■■,11.1,1 
Example 15) As a solvent in a desiccter, it rep.aced with isopropy. afcohol and 
TIL filter was produced like *e example 11 except the so.ubi.ity parameter havtng 
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US ed the butanol whose solubility to water ,s 20.0wt(s)% by 11.60. Thus^when to 
produced color filter was observed with to optical microscope, failu^ such as a co.o 
omission and an irregular color, were not accept. Moreover, when the hourd crysU 
panel was produced and driven using this coior filter, high definition coior dvspiay was 

^(Example 16) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
the cotor filter was produced like to example 11 except to solubiUty parameterhavurg 
rid the cyelohexano! whose solubility to water is 3. 6 wt(s)% by 10.15. When to color 
filter produced by making it such was observed wift to optical microscope, Mures, 
such as a color omission and an .rregular color, were not accepted. Moreover when to 
h„uid cryste. panel was created and driven usnrg the color Biter, high definrtion color 

display was possible. ^ ^ ^ ^ a 

100701 (Example 17) As a solvent in a desiccator, it replaced Witt, isopropyl alcohol and 
the color filter was produced like to example 11 by 16.99 except having used to 
glycerol with infinite solubility I as opposed to water in a solubih* parameter ]. When 
Z color filter produced by mak,ng it such was observed with the „ P ti«oscope, 
fcUures, such as a color omission and an irregular color, were not accepted .Moreover 
„hen the liourd crystal panel was produced and driven using to color filter, h.gh 
definition color display was possible. ,_ . , , „,,„, „„j 

[007H (Example 18) As a solvent in a desiccator, it replaced with isopropyl alcoholand 
the color filter was produced like the example 11 except having used pure water. When 
the color filter produced b, making it such was observed wu* the optical microscope, 
Mures, such as a color omission and an .regular color, were 

when to liquid crystal panel was produced and driven using to color filter, h lg h 
definition color display was possible. 

[0072] (Example 19) As a solvent in a delator, it replaced with -propyl alcohol and 
the color filter was produced like the example 11 except having used the ink solvent of 
the presentation shown in the following which removed the color. 

- Ethylene glycol 20% and isopropyl alcohol 10*. NMP 5% and water 65% [0073] Thus^ 
when the produced color filter was observed with the optical nncroscope, failures such 
as a color omissum and an irregular color, were not accepted. Moreover, when the hquid 
crystal panel was produced and driven using the color filter, high definition color 
display was possible. . 
[0074] (Example 20) As a solvent in a desiccator, it replaced with xsopropyl alcohol and 
color filter was produced like the example 11 by 8.58 except having used 
hexamethylphosphoramide with infinite solubility [ as opposed to water in a solubxhty 
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parameter ] When the color filter produced by making it such was observed with the 
ZrlLope, compared with *e case where ,t dcs not expose 

u fnnr failures such as a color omission and an irregular color, 

onlvpnt there were tew lauures, bum « <* 

Moreover, when the li,uid cryste. panel was produced and driven usnrg the co>or frlter, 
hieh definition color display was possible. 

(Example 21) On the substrate wi* which the protection-from-hght section «as 

"1 the *in coat of the acceptance .aver with the wate,co.or,nk absorptive* 
1^ consj of the polymer and tiiphenylsulfonium truffe RATO (photenntiater) 
Inlin, hydroxy, mesylate was earned out te about !.0 m,crometers of 
thickness, and the resin layers formed ^ ^ ^ 

m076l Next after exposing the resm layer oy u v 115 

La k which has the protection-from-light section larger than the light tian™ 
Tel of a subsets and performing prebaking for 90 .conds at X20 desreesa the 
black mat** section was made into - ink nature. Furthermore, ,nk rs 
the waUs on the substrate in which the black matt* layer was prepared by the tnk ,et 
* thod as shown in ft^i (U, *e ,ight transmission section, and >t ^.ored * 
Moreover, CI Acid Eed 35 of a color system, CI AcidBlue * and CI Acui G.en9 were 
used for the charge of a colormg matter of R and G wMch are used for the Ught 
transmission section of this invention, and B each color. 

10077] Then, it put inte the container <des,cc,tor in tins case) dmded mte vertical 

^-aer is divded inte two-layer like dxayd^ , a solubility parameter is 
U 44 and isopropy. alcohol with the iannrte Nubility te water pute I ,t ,s kept at latm 
nd 25 degrees C and ) the room in which a conteiner is installed mto the lower part 
and it can put now the substrate in which the resm layer was formed on the upper part 
,00791 Although the desirable wire gau*e made from stainless stee, „ «.d f r^he 
partition of the upper part and the lower part, if the steam 0, a lower solvent fully 
carries out aeration to the upper part, it will not restrict to Hue. 

00801 Moreover, the container inte which the substrate in which the resm layer .a 
formed is put does not necessarily need to be sealed that the substrate should ,ust be 
putte the Steam of i W ropyl alcohoL ^ _ 

[0081] In the container which has been this isopropyi 

lie is put m for 1 minute and left. By the controlled atmosphere before -h 
drawing (coloring), coloring coloring matter comes ft, spread enough mte an exposure 

WC^By the ink jet, it ink-dried [ 90 degrees C and 1 for 10 mmutes you te he after 
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coloring and Sumiya, ranted second te the light transmit section, 230 degrees C 
and heat treatment * 30 nunutes were performed, and the resin layer w. stiffened^ 
[0083, Then, high pressure pure-water — ^^^J^^ 
heating hardening mold resin was formed so that it might become 
thickness, and it considered as the protective layer. 

Thus, when the produced color filter was ohserved with the optica, m„, 
such as a color omission and an irregular color, were ™^~ h 
when tire li q «id crystal panel was produced and driven usmg tins color finer, hrgh 
definition color display was possible. . 
10085) (Example 22) As a solvent in a des,ccater, it replaced with isopropyl alcohol and 
TIZ Jr was produced like the cample 2! except havrngused et^ene g,co 
with solubiliiy [ as opposed to water in a ability parameter 1 Lnfnnte « 1M6 When 
ft. color filter which made such and was produced was observed wrft tire optica, 
microscope, failures, such as a color omission and an irregular color, --J**-™* 
Moreover! when ft. li,uid crystal pane, was produced and driven using tins color filter, 
high definition color display was possible. 

[oL] (Example 23) As a solvent in a desiccator, it rep,aced with isopropyl afcohol and 
fte color filter was produced like the example 21 by 14.50 except havrng used meftyl 
lr„, with infinite solubility [ as opposed * water in a so,«bility pa— !. When 
Z eo,or filter produced by making it such was observed wrth the optica, microscope, 
ZL, such as a color omission and an Regular color, were not accepted .Moreover 
In fte B Q uid crystal panel was produced and driven using tins color filter, h.gh 
definition color display was possible. 

[0087] (Example 24) As a solvent in a des.cca.or, it replaced with isopropyl alcohol and 
ft! CO. r filter was produced Uke fte example 2. by r2.,8 except *>*™*™ 
alcohol with infinite solubili* I as opposed to water in a solub.l.ty parameter ]. When 
the color filter produced by making it such was observed wift the optical microscope, 
Mures, such as a color omission and an irregular co.or, were ~ «^ ""T? 
when the liquid crystal pane, was produced and driven using tins co,or finer, h,gh 
definition color display was possible. 

[0088] (Example 25) As a sorvent in a des,cc al »r, it replaced with isopropyl alcohol and 
fte c lor filter was produced like tire examp.e 21 except fte solubility parameter hav,ng 
Z tire butanol whose solubility to water is 20.0wt(s)% by U.60. Thus^when fte 
pr „duced color filter was observed with fte optical microscope, failure, such as a c* 
mission and an irregu,ar color, were not accepted. Moreover, when fte h,u,d crysta 
panel was produced and driven using this color filter, high definition co,or display was 
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[0089] (Example 26) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
the color filter was produced like the example 21 except fee solubility parameter having 
used the cyclohexanol whose solubility to water is 3.6wt(s)% by 10.15. When fee color 
filter produced by making it such was observed with the optical microscope, fanures, 
such as a color omission and an irregular color, were not accepted. Moreover, when fee 
liquid crystal panel was created and driven using the color filter, high definition color 
display was possible. 

[00901 (Example 27) As a solvent in a defecator, it replaced wife isopropyl alcohol and 
fee color filter was produced like fee example 21 by 16.99 except having used the 
glycerol with infinite solubility [ as opposed to water in a solubility parameter ]. When 
fee color filter produced by making it such was observed wife fee optical microscope, 
failures, such as a color omission and an irregular color, were not accepted. Moreover 
when fee liquid crystal panel was produced and driven using fee color filter, high 
definition color display was possible. 

[0091] (Example 28) As a solvent in a desiccator, it replaced wife isopropyl alooholand 
the color filter was produced like fee example 21 except having used pure water. When 
fee color filter produced by making it such was observed wife the optical microscope, 
failures, such as a color omission and an irregular color, were not accepted. Moreover 
when the liquid crystal panel was produced and driven using fee color filter, high 
definition color display was possible. 

[0092] (Example 29) As a solvent in a desiccator, it replaced with isopropyl alcohol and 
fee color filter was produced like fee example 21 except having used the ink solvent of 
the presentation shown in the following which removed the color. 

• Ethylene glycol 20% and isopropyl alcohol 10%, NMP 5% and water 65% [0093] Thus 
when fee produced color filter was observed with the optical microscope, failures such 
as a color omission and an irregular color, were not accepted. Moreover, when the hquid 
crystal panel was produced and driven using fee color filter, high definite color 

display was possible. 

[0094] (Example 30) As a solvent in a desiccator, it replaced wife isopropyl alcohol and 
the color filter was produced like the example 21 by 8.58 except having used 
hexamefeylphosphorarmde with infinite solubility [ as opposed to water in a solubihty 
parameter ] When the color filter produced by making it such was observed with fee 
optical microscope, compared wife fee case where it does not expose to the steam of a 
solvent, feere were few failures, such as a color omission and an irregular color. 
Moreover, when fee liquid crystal panel was produced and driven using fee color filter, 
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bighdefmitioncolordisplaywaspossible. poRTPARA 
InrUl (Example 31) The spin coat of the acceptance layer contammg Ae PORIPARA 
X" cation system photoin,«ator <SPm.de from ADEKA- 170, which 

group by the trimethy,sily, radical and ethyiceUoso ve acetate 
^Lcojink absorptivity was earned out to about 1.0 micrometers of thrcknes, 
resin layer was formed. Subset, through the photo mask winch has 
£Z .-ger than the width of face of a b,ack matrix, pattorn exposure of the resin 
ZZZ the opening part which ,t is not on a Hack matrix in the light exposure of 40 
Z2 2 dried Z. and parent ink,sed pressing was performed. Then, the c*r 
Z 1 Ponced by fte same approach as an example 21. When ft. color filter 
TIuL by making it such was observed with the opfceal microscope, adures, such as 
color mixture, color nonuniformity, and a color omission, were not accepted. _ 

M61 (Example 32) As a solvent in a desiccator, it replaced wuh -propyl alcohol and 
T ,L filter was produced like the examp,e 31 except having , used ethy ene ^yco 
with solubili* I as opposed to water in a solubility parameter ] infinite at 15*6. When 
Tel filtor wmch made such and was produced was observed wift *e op« a, 
nlTscope, failures, such as a color omission and an irregular color, were not observed. 
Moreover, when the li„uid crystal pane! was produced and driven usurg this color finer, 
high definition color display was possible. 

££d (Example 33) As a solvent in a desiccator, it replaced with .sopropyl alcohol and 
r* fflto was produced Uke te example 31 by X4.50 except having used methyl 
Iwwith infinite so,ubi,ity [ as opposed to wator in a so.ubility parameter 1. When 
*et.or filter produced by making it such was observed with the optica, microscope, 
TZs such as a color omission and an irregular color, were not accepted. Moreover 
ITL liquid crystal pane, was produced and driven using this color filter, h,gh 
definition color display was possible. 

[0098] (Example 34) As a solvent in a desiccator, it replaced with .sopropy. alcohol and 
Tito* n.«er was produced hke the examp.e 31 by 12.78 except having used e*y 
Ihol with infinite solubility [ as opposed to wator in a so.ubility parameter 1. When 
fte cdor filter produced by making it such was observed with the optical microscope, 
21. such as a color omission and an irregular color, were not accepted. Moreover 
17L h,uid crystal pane, was produced and driven using this color filter, high 
definition color display was possible. 

Zh* (Examp.e 35) As a solvent in a desiccator, it rep.aced with isopropyl alcoho, and 
Z Cor finer was produced ,ike fl. examp,e 31 except the solubiUt, parameter having 
*sd L butanol whose solubifity to wator is 20.0wt(s)% by U.60. Thus, when the 
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to^T<Exan,ple 36) As a ..vent in a de.cca.or, it replaced with isopropy. alcohol and 
^"as produced .ike *e examp.e 31 except the solubihty par.nreUr ha.ng 

the color niter wab p Aw 4Y~W n hv 10 15 When the color 

used the cyclohexanol whose solubility to water is 3.6wt(s)/o by 1015 - 

SSTSTS' As a solvent in a desiccator, it replaced with isopropyl afcohol and 
[010U (Example t axi the 

when the Ucuid crystal panel was produced and driven usnrg the color filter, hrgh 

was produced l*e the exanrple 31 except havin* used the ink *>lvent o, 
„. pre— shown in the following which renrW the „ lo, ^ 
- Fthvlene glycol 20% and isopropyl alcohol 10 A, o/» ana w 

^=^^11 driven us,n g »e color Hlter, h, g h definition color 
paZl ) When the coior filter produced h s making it such was ohserved w«h the 
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optical microscope, compared with the case where it does not expose to the — of a 
sotvent there were few failures, such as a color omission and an ^regular CO o, 
Moreover, when the liquid crystal panel was produced and driven using the color filter, 
high definition color display was possible. 

teffel of the Invention] By this invention, it can be reliable, a color filter without color 
nonuniforms can be manufactured stebly, and the liquid crystal display which gxves a 
high definition image can be obtained as explained above. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

ffirawing,.!! It is process drawing showing the procedure of one example of the 
manufacture approach of the color filter of this invention. 

fltaurim^ It is the mimetic diagram showing one example of the container for solvent 
exposure. 

[Description of Notations] 

1 Protection-from-Iight Section 

2 Substrate 

3 Ink Absorbing Layer 

4 Protection-from-IightMask 

5 ** Ink Section 

6 Ink Jet Head 

7 Coloring Ink Section 

8 Protective Layer 
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